Influence of an electric field on oriented films of DMPC/gramicidin bilayers: a circular dichroism study.
A film of oriented bilayers containing a mixture of gramicidin and dimyristoylphosphatidylcholine (DMPC) has been deposited on a fused-silica window coated with a 10 nm thick gold layer. The thin layer of gold allows the application of an electric potential across the film and the study of its influence on the structure and integrity of the bilayers. Electrochemical measurements, ellipsometry, and far-UV circular dichroism (CD) were employed to characterize the properties of the film of bilayers as a function of the potential applied to the gold electrode. For potentials across the film that are within the range approximately +300 to -150 mV the oriented film of bilayers is stable, and no change in the CD spectra of gramicidin molecule is observed. At more negative potentials, an increase in the film thickness and water content measured by ellipsometry indicated that the film swells and incorporates water, which causes a change in the circular dichroism spectrum of gramicidin molecules in the film. This transformation was interpreted as a change in the average orientation of gramicidin molecules within the film due to a decrease in the ordering of the molecules upon swelling.